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TITLE : Electro-optical device incorporating 
pixel transistors 



w 



ith plural gate electrodes 



KWIC 



The second insulating film is etched using the second 
qate electrode covered , 
with an anodic oxide as a mask to expose the semiconductor 

active layer. A 

metal film for forming the silicide is formed. When a 
silicon semiconductor is _ 
used, the metal material for forming the silicide is 
preferably a material 

which allows the silicide to be in ohmic contact or near 
ohmic low resistance 

contact with N-type or P-type silicon. For example, 
appropriate materials _ 
include molybdenum (Mo), tungsten (W) , platinum (Pt) , 
chromium (Cr) , titanium 

(Ti), and cobalt (Co). At this stage, the exposed portion 
of the semiconductor 

active layer is in tight contact with the above metal film. 

At the first step, a first gate line is formed on an 

insulated surface. , , . A * = v, 0 =,t- 

Although the first gate line is preferably formed of a heat 

resistant material , 
such as silicon, molybdenum, and tungsten, other materials 

Further^the first gate line may be covered with an anodic 
oxide on its 
surface . 

Then, the Ti film is etched using an etchant obtained by 
mixing hydrogen 

peroxide , ammonia, and water in a ratio of 5.2.2. The 

titanium film in areas lawor . 
other than those in contact with the exposed active layer 

JiOx-^ i 
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rhe 9 titan™iL°above the silicon nitride film 106 and 
a can d be remfve"^ this etching process because it has 
UTtTTn sucn rre a as 11C On the other hand, titanium silicide 
^causelfi^nofelched (see FIG. 1(H) and FIG. 2(H),. 

First gate line/electrodes 202 and 203 are formed on an 
^ofHubstra" (Corning 7059, 100 mm. times. 100 mm) 
mc^stucon nUride film formed thereon (not shown,. The 

Hne/electrodes are formed by etching a 3000 .ANG. thick 

tunasten film formed 

by guttering. A heat resistant metal such as molybdenum 

and titanium may be 

used instead of tungsten. 

Next, heat annealing is performed at 450. degree, to 
lllfelTel: lol'lO to 60 minutes to cause a reaction 

IT^tl^TfT, Suicide (titanium silic.de) regrons 214 
SSc^s - Selected to the reaction is etched 
obtain" boxing Wroaen Peroxide, ammonia, and water_in 
a ratio of 5:2:2 
(see FIG. 3(H) ) - 
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TITLE : Electrolytic process for stripping a 

a titanium based metal substrate 



metal coating from 



KWIC 

To selectively strip a metal compound of the group IVB 

^ildL^tabi: ScSSiv. of: titanium, zirconium, hafnium, 
chromium, molybdenum 

and tungsten from a titanium alloy base metal is 
n^rticularlv difficult due to 

?he similarity in high corrosion resistance of both the 
base metal and coating. 

Electrochemical stripping of a metal coating from a 
SI S^b^riy'th. reverse of electrodeposition . A 
^Lrp-ess is disclosed in 0,. Pat. No. 4, 356,069 
c°oatIngrox g chromium and nickel from zinc, steel, aluminum, 

using an aqueous solution of chromic acid, peroxide, 
sulfuric acid and water . 

A reverse current itHp"ping process is also taught in U.S. 
for' stripplng'a' coating of a m etal carbide such as tungsten 
Utanru m f or m titaniu m alloy substrate. The composition of 
co^pSes^agueous solution of chro.ic acid or a chrome 

anSVi°nally a sulfate ion added as sulfuric 
SctrorytrcalVs'tripping a „t.l containing refractory 
m :rai n usingYcau S s e tic ele ctrolyte is taught in U.S. Pat. 
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No.'s 3,151,049 and 
4,886,588 respectively. 

The present invention relates specifically to an 
• r S y a«?S -t^ from a base metal of titanium or a 
Although process should have applicability to any metal 
cS " for foxing an oxide it is particularly 

the p'Sc^le inciU8J.ve.of: U.ta„ium, zirconium, 
^ T ^ h a°nftuno,sten. An example of a titanium compound 
nitric!" titanium boride and titanium carbide. A typical 
^lofba^ meta t i a is U n-6Al-4V<A M S4928, . Any coating method 

may be used to form 

a coating on the base metal. 

The aqueous electrolyte comprises a source of oxygen as 
rSage^anran acid in a concentration to adjust to P H of 
ft iT.rlV^TX^en 0.5 and 4.5. The source of 
°sTeS inrolhfsofution at a controlled flow rate to 
£££ : £ d rxyg e en "Tlutlon or may be supplied from an 
^unHhicTreacts with wat« to release oxygen such as 
»^fff t ° P eroxide source such as, for example, a 
^roxySphosphate, peroxysulf ate and the like. 

The electrolytic stripping set-up was the same as that 

^"consisting of water and citric acid up to 10 

weight percent with a pH 12 mu m TiN and 

value of 2 was used as an electrolyte. 11 .mu.m 

100 .mu.m WC-Co coated times. 50 mm) were immersed 

Ti-6A1-4V coupons ( 1 . 50 . times . . lxuic=> . 

into the 
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electrolyte at approximately 60. degree. C; a N.sub.2 -20 
;fs- % in?;r d uced 9 ?nto the electrolyte via a gas dispersion 
of 0 l^s a up f W hr ate and a 15 Vdc electrical potential was 
lllllt couPoTandlhe cathode The current density 

^errs S pe h r a s qu : 0 re meter. For approximately 150 and 210 

coafinls Ifre a rem^°£rom the T1-6A1-.V substrate without 

any chemical attack 
to it, respectively. 

A TIN coated T1-6A 1-4V impeller was _ immersed_in a 

Sectfoiyte'had a pH-3 and was kept at 60. degree. C. The 
^rox?ma" C ly n ro S .™ S m. A 10 Vdc electrical potential was 
^Uer^nS'Se^thod.. After 180 minutes, the coaiing 

"rSmov^thout any chemical attac, to the underlying 

substrate . 

4. A method as defined in claim 2 wherein said source 

oxygeTprUucrng compound which generates oxygen upon 
contact with water . 

■5. A method as defined in claim 4 wherein said source 
of oxygen is selected ^^.^^ 
from the group consisting of hydrogen peroxxde, perborate, 

peroxydiphosphate 
and peroxysulf ate . 
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